not require hospitalization; (iii) there is no evidence to suspect significant genetic change in virus affecting its virulence in the recent time; (iv) better documentation of the burden of H1N1 cases, associated risk factors and adverse outcomes is critically important.
Sir,
The influenza A(H1N1) pdm09 outbreak in India caused nearly 30,000 laboratory confirmed cases with more than 1700 deaths by March 15, 2015 1 . Most of these cases were reported from the States of Rajasthan, Gujarat, Delhi, Jammu and Kashmir, Maharashtra, Madhya Pradesh, Telangana, Karnataka and Tamil Nadu 2 . In response to the upsurge of cases, the Central and State health departments initiated a number of activities including strengthening the surveillance; provision of laboratory support in terms of testing, quality assurance, supply of transport medium and diagnostic reagents; dissemination of guidelines for case management of cases and vaccination, making oseltamivir available through the public health system and schedule X chemists and educating the public through regular information, education and communication (IEC) activities 3 . We present here certain facts about the 2015 influenza A(H1N1) pdm09 outbreak and some lessons learnt for future.
Cases and deaths in post-H1N1 pandemic period:
During the 2009 pandemic, India reported 27,236 laboratory confirmed cases of pandemic influenza A (H1N1) with 981 deaths 4, 5 . While declaring the postpandemic phase in August 2010, the World Health Organization announced that the pandemic virus will continue as seasonal influenza virus peak in rainy season (July-August), and a minor peak in winter-spring season (December-February) 7-9 .
The resurgence of cases could be on account of gaps in population immunity as well as conducive climatic condition such as prolonged cold season in many States in India. A meta-analysis based on serosurveys conducted in 19 countries including India after 2009 and 2010 waves of pandemic influenza reported that about one third (32%, 95% CI: 26-39) of the population tested was seropositive, indicating that the remaining population was still not exposed to the pandemic virus and hence the post-pandemic cases/ outbreaks are expected 10 .
The Government of India guidelines for case management of influenza A/H1N1 require classification of influenza patients into three categories -Category A includes mild cases where no laboratory testing or antiviral treatment is needed. The category B includes high-risk patients such as children, pregnant women, persons aged ≥ 65 yr and people with chronic disease. These patients need not be laboratory confirmed but should be isolated at their homes and given oseltamivir treatment. Category C patients are severe cases who need hospitalization, laboratory testing and oseltamivir treatment
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. The numbers of cases of severe illness and deaths are the most commonly used indicators of severity of influenza outbreak 12 . Information on severity categorization of cases that occurred during December 2014 and March 2015 has not been routinely collected; hence it is not possible to comment if the virus has recently become more virulent. However, based on the number of reported deaths due to H1N1, the case-fatality ratio (CFR) of 5.8 per cent among the laboratory confirmed cases during January-March 2015 does not appear to be different than earlier years where it ranged between 3.6 and 23.3 per cent (average: 6.9%). The true CFR may be much lower since the reported number of cases (used in the denominator) does not represent true disease burden.
In India, where routine influenza vaccination programme does not exist, identifying risk factors for adverse outcomes and targeting high risk groups for early hospital admission and tamiflu treatment could also be useful public health strategies, besides the emphasis on case-categorization based treatment algorithms.
Has the virus mutated since 2009?: Influenza virus
frequently mutates and such drifts are known to affect the transmissibility as well as virulence of the virus 12 .
A large number of deaths reported in the 2015 outbreak raised such a concern. A recent report indicates that the 2014 Indian H1N1 strain has undergone mutations thereby increasing its virulence 13 . A complete genome analysis conducted by National Institute of Virology, Pune, on six virus strains from the 2015 outbreak indicates that the virus has not undergone any genetic changes that could have affected H1N1 virulence or resistance to oseltamivir 14 .
Influenza vaccination is most effective when circulating viruses are well matched with vaccine viruses. In India, as the risk groups are not clearly identified, only healthcare workers working in close proximity to influenza patients have been recommended to receive the H1N1 vaccine during the 2015 outbreak 15 .
What have we learnt from the 2015 H1N1 outbreak?:
Besides making people aware about the ways to minimize the transmission, and ensuring appropriate management of cases including the use of tamiflu only for category B and C patients, health authorities also need to focus on better documentation of the outbreak in terms of descriptive epidemiology, clinical details and severity category of cases in order to identify risk factors for adverse outcomes. These data will also be useful in identifying additional high-risk groups, which could be considered for vaccination.
In the 2015 influenza outbreak, clinical and epidemiological information from laboratory confirmed cases and deaths was collected by the State Integrated Disease Surveillance Programmes and only the information about number of laboratory confirmed cases and deaths was sent to the national authorities on a daily basis. It might be useful if thoughtfully developed uniform data collection tools are used by all the States to collect clinical, epidemiological and treatment related data from laboratory confirmed cases and analyzed in a timely manner. Additionally, periodic and frequent release of communications about the evolving epidemic to the public and the public health authorities making full use of available data will also help in mitigating rumors and misinterpretation.
In conclusion, the key lessons learnt from the 2015 H1N1 outbreak include: (i) in the post-pandemic period, cases of H1N1 influenza and related deaths are expected to continue to occur; (ii) it is important to adhere to the guidelines released by the government for management of H1N1 influenza patients and milder patients need not be treated with oseltamivir and may
